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Remark: (Answer all the following questions. Assume any missing data ) 



Question Number (1) 



(25 Marks! 



Mark each statement as true {T} or false {F}. [No need to justify your answer J . 



1. The continuuin assumption in fluid mechanics breaks down when the mean free path of the 

molecules becomes the same order of magnitude as the smallest significant characteristic 
dimension of the problem. 

2. A path line is the path or trajectory traced out by a moving fluid particle. 

3. There can be a flow across a streamline. 

4. Each fluid particle can experience surface forces that are generated by contact with other 
particles or a solid surface; and body forces that are experienced throughout the particle. 

5. The total head of a fluid element remains constant as it flows along the streamline. 

6. Fluids in which shear stress is directly proportional to rate of deformation are Newtonian 

fluids. , 

r 

7. Fluids in which the apparent viscosity increases with increasing deformation rate are called 
pseudoplastic (or shear thinning) fluids. 

8. In unsteady flow, the streamline shapes do not vary from one instant to the next. 

9. A “fluid” that behaves as a solid until a minimum yield stress, is exceeded and subsequently 
exhibits a linear relation between stress and rate of deformation is referred to as Bingham 
plastic fluids. 

10. For unsteady flow, streak lines, streamlines, and path lines arc identical. 

11. After deformation some fluids partially return to their original shape when the applied 
stress is released; such fluids are called viscoelastic. 

12. In engineering, probably the most important effect of surface tension is the creation of a 
curved meniscus that appears in manometers or barometers. 

13. A turbulent flow is the flow in which the fluid particles rapidly mix as they move along due 
to random three dimensional velocity fluctuations. 

14. Water hammer and cavitation are examples of the importance of compressibility effects in 
liquid flows. 

15 . The term Newtonian is used to classify all fluids in which shear stress is not directly 
proportional to shear rate. 

16. Cavitation occurs when vapor pockets form in a liquid flow because of local reductions in 






pressure. ■ '• 

17. A control volume is a finite region, chosen carefully by the analyst, with open boundaries 
through which mass, momentum, and energy are allowed to cross. 
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18. Any fluid particle on a streamline will move along the streamline, . as the velocity of 
that fluid particle is parallel to the streamline at all points* 

19. A liquid, being composed of relatively close-packed molecules with strong cohesive forces, 
tends to retain its volume and will form a free surface in a gravitational field if unconfined 

from above. 

20. Gases can form a free surface, and thus gas flows are rarely concerned with gravitational 

effects. ' 

2 1. The liquid and gas at rest require the supporting walls in order to eliminate shear stress. 

22. When pressure in a liquid is reduced to less than the vapor pressure, the liquid may change 

phase suddenly and “flash” to vapor. ; . f 

23. The viscosity of Newtonian fluids is a true thermodynamic property and varies with 

temperature and pressure. 

24. The fluid within a stream tube is confined there; thus the stream tube walls need not be solid 
but may be fluid surfaces. 

25. The line connecting the height of the pressure heads at respective points of the pipe line is 

cal led the hydraulic grade line 

Question Number (2) (25 Marks) 

I. An infinite plate is moved over a second plate on a layer of liquid as shown in Figure f IT * For 
small gap width, d, we assume a linear velocity distribution in the liquid. The liquid viscosity 

is 0.65 centipoise and its specific gravity is 0*88. • (11 Marks) 

# 

Determine „ \ 

a. The absolute viscosity of the liquid, in N.s/m 2 . (3 Marks) 

b. The kinematic viscosity of the liquid, in m 2 /s. (2 Marks') 

c. The shear stress* on the lower plate, in Pa. (2 Marks) 

# , | , r 

d. The shear stress on the upper plate, in Pa. (2 Marks) 

e. The direction of each shear stress calculated in parts (c), and (d). (2 Marks) 
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Figure (1) 

Provide a neat drawing showing the capillary rise or fall of a column of water or mercury, 
respectively. Find a general expression for. the capillary rise or fall as function of tube 
diameter D. Find th* minimum diameter of each column required so that the height 

* 9 ‘I * *’■ 

magnitude will be less than 1 mm. - . (10 Marks) 

Given: 

For water, c =72.8 mN/m and 0 = 0°, and for mercury, o =484 mN/m and 0 « 140°, 
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„ , \r( x v t z,t) — 10xH~ 20yxj + 100 th , , 

Given the velocity field * ** » determine the velocity and 

acceleration of a particle at position x=l m > 5 m > a °d t=0,l s. (4 Marks > 



uestion 



I. 



(20 Marksl 

For an atmospheric pressure of 101 kPa (abs) determine the heights of fluid columns in 
barometers containing one of the following liquids: (7 Marks) 



a. Mercury (/“133X10 3 N/m J ), (Pv^l.dxlO 1 N/m*) 

b. Water (y=9.8xl0 3 N/m 3 ), (Pv=1.77xl0 3 N/m 2 ) 

c. Ethyl alcohol (y= 3 7.74x10 3 N/m 3 ), (P v =5.9xl0 3 N/m 2 ) t 

* * 

t 

Calculate the heights including the effect of vapor pressure, and compare the results with 
those obtained neglecting vapor pressure. Do these results support the widespread use of 
mercury for barometers? Why? 

An inclined-tube reservoir manometer is constructed as shown in Figur e (2 ). Derive a 
general expression for the liquid deflection, I,, in the inclined tube, due to the applied 
pressure difference, AP. Also, find the sensitivity of the inclined-tube manometer by 
comparing the liquid deflection,. L, in the inclined tube obtained to the water height h of a 



simple U-tube manometer. 



15 Marks! 



* l 



Prove that the pressure at any two points at the same level in y 

13 Marks! 

the same. 

Prove that, when the static fluid is subjected to acceleration thert a P re « ur ^ient in the 
horizontal direction is possible. . • 



Write short words and explain with 
mercury manometer, and barometer. 



drawings the difference between water over 

. n Marks) 
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^“TTTNiimbcr (41 (20 Marks) 

0 UC ~r:, user's equation of motion? How will you obtain Bernoulli'., equation from it? 
I. wnai i* 't . (9 Marks) 



IK 



UK 



Clearly Bate the a, .eruption, made to obtain both equation. 

traffic in a large city 1. to be studied. Explain how It would be done using [ 7 Mark?) 

I 

a. The Lagrangian approach. 

b. The Eulcrian approach 

v nine line carrying oil of specific gravity 0.87, changes in diameter from 200 mm diameter 
at a position A to 500 mm diameter at a position B which is 4 meters at a higher level. If the 
pressures at A and B are 9.81 N/cm2 and 5.886 N/cm 1 respectively and the discharge is 200 

liters/s determine the loss of head and di rection of flow. J (4 

An orifice meter with orifice diameter 10 cm is Inserted in a pipe of 20 cm diameter. The 
pressure gauges fitted upstream and downstream of the orifice meter give readings as 19.62 
N/cm 2 and 9.81 N/cm 2 respectively. Co-efficient of discharge for the meter is given as 0.6. 

Find the discharge of water through the pipe. (5 Mark sl 



AlluVI s^ul 
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